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?????? ??? ???????? Euler ???? ????? ???
??????????? ????? ???????????? ????
??? ??????????????????????????????
???? ???????? (???? [6] ??)???????????




??? ?????? \ ??????? "????? ([6])?
?? 2.1. $X$ ????? $\{$ 1, 2, $\cdots,$ $n\}$ ??? $n$ ???? $S_{n}$?????
?????? $S_{n}$?? $\sigma$??????? Fix$(\sigma)=\{x\in X;\sigma(x)=x\}$ ??
?? ????? ??? $sl$?????????????????????
$\zeta_{\sigma}(s):=\exp\{\sum_{m=1}^{\infty}\frac{\#Fix(\sigma^{m})}{m}s^{m}\}$
??????????
? 1925? 2014? 148-156 148
????????? ??????????? $D^{2}:=\{s\in \mathbb{C};|s|<1\}$ ??
?????? ??? ????????????? $\sigma$?????????









$\sigma\in S_{n}$????????? $n$ ????? $\sigma$? full cyclic ??????
?????? ????? $M_{n}(\sigma)$ ???
$(\begin{array}{lll}0 1 11 0 0\end{array})$
?????????? $\zeta_{\sigma}(s)$ ??????$\zeta_{\sigma}(s)=(1-s^{n})^{-1}$ ????? ?
????$\zeta_{\sigma}(s)$ ? $s=1$ ? 1??????? ???????
?? 2.2. $\sigma\in S_{n}$? full cyclic????
${\rm Res}_{s=1} \zeta_{\sigma}(s)=-\frac{1}{n}$
Dedekind ?????? $\zeta_{K}(s)$ ???????? $K$ ????????
?????????? ?????? ????????????????
??????????????? ??????? $\zeta\sigma$ (s) ????? $\sigma\in$ Sn
???????? ?? $n$ ????? ???? ????? $\sigma$??????





???????????????????????? $[3]$ ? $[4]$ ? [5] ??
????? ?????? 3????????????????????
? $D$ ? $C$ ????? $D$ ?? $n$????? $C$ ?? $n$????? $n$ ????
????????? (? 1)?????? $D$ ?? $C$ ??????????
?????? ??? ????????? ? 2?????????????
? 1: ????? ? 2: ??????
???? ????? $n$ ????????????????? ????
??????????????????? ?????????????
?????? ??? $n$ ????????? $B_{n}$ ???? ???
? $\sigma_{i}$ ??????$\sigma_{i}(i=1,2, \cdots n-1)$ ? $n$????? $B_{n}$??????
?? ?????????????????????????????
$\sigma_{i}\sigma_{j}=\sigma_{j}\sigma_{i} (|i-j|\geq 2)$
$\sigma_{i}\sigma_{i+1}\sigma_{i}=\sigma_{i+1}\sigma_{i}\sigma_{i+1} (i=1,2, \cdots, n-2)$
??? ????????????????????????????
????





???? $Ker\pi_{n}:=P_{n}$ ? $n$ ?????????? ?????????
??????
$1arrow P_{n}arrow B_{n}arrow S_{n}arrow 1$ (exact)




???????????????? ??? $\sigma\wedge$???? ??? $\sigma$?????
?? ?????? $n$ ?????? $n$ ? $(n\geq 1)$ ????? $S^{1}$ ??3???





????? ??? ??????? $n+1$ ???????????????
???? $B_{n}\subset B_{n+1}$ ????????
?? $\mathfrak{B}$ ???? ??????????????
b,b' $\in \mathfrak{B}$ ????? $(m.1)$ ? $(m.2)$ ????????????????
??? $b$ ? b'?Markov ?????????b $\sim$ b'????
??? $b\in B_{n}$ ????
$(m.1)$ ??? $\gamma\in$ Bn?????$b$ ? $\gamma$-1b$\gamma$????
(m.2) $b\in B_{n}\mapsto B_{n+1}$ ? $\sigma$n $\pm$ lb ????
?????????? ?????????????????????
??? ([2]? [3],Chapter.8,Theorem 4.1,Chapter.9,Theorem 1.1)?
?? 3.1.(Alexander, Markov)
?????????????







Burau ?? ?????????????? Burau??????? ??
???? ??? $K$ ? $S^{3}$???????????? $\pi$ 1 $(S^{3}\backslash K)$ ? FOX ??
????Magnus ???????????? ([1],Chapter.3???)?
?? 4. $1([3])$ $B_{n}$??? $\rho$n?? ?????????
$\rho_{n}:B_{n}arrow GL_{n}(\mathbb{Z}[q^{\pm 1}])$
$\rho_{n}(\sigma_{i}):=(\begin{array}{lllll} 1- q q I_{i-l} 1 0 I_{n-i-1}\end{array})$ $(i=1,2, \cdots, n-1)$
??? $\mathbb{Z}[q^{\pm 1}]$ ? $q$ ??????? $\mathbb{Z}$ ??? 1?? Laurant ??????
?? ?? $\rho_{n}$? Buaru??????
? 1) $\rho_{n}$????????$\rho_{n}(\sigma_{i})(i=1, 2, \cdots, n-1)$ ? $B_{n}$? 2?????
????? ????? $\rho$n?????? $\pi$
-
$\sigma$7?????????





$GL_{n}(\mathbb{Z}[q^{\pm 1}]) arrow^{q\vec {}1} GL_{n}(\mathbb{Z})$
????????? ??????????????????????
?? 4.2 $\sigma\in B_{n?}\rho_{n}$? Burau??????$\sigma$?????????????
???
$\zeta_{\sigma}^{Burau}(s):=\det(I_{n}-\rho_{n}(\sigma)s)^{-1}$
?????? ???? Burau ?????????
153
????? Burau ????????????????????
?? 4.3 $\sigma\in B_{n}$?????
$\zeta_{\sigma^{-1}}^{Burau}(1/s)=\overline{sgn}(\sigma)(-s)^{n}\zeta_{\sigma}^{Burau}(s)$








???? $\sigma$??????? $1\leq i\leq n-1$ ????$\det(\rho_{n}(\sigma_{i}))=-q$ ???
?????$\overline{sgn}(\sigma)=(-q)^{\epsilon(\sigma)}$ ????
$\sigma\in B_{n}$???? $\pi$n $(\sigma$ $)$ $\in S_{n}$? full cyclic??????$\sigma$ ? full cyclic ??
?????$\sigma\in$ Bn? full cyclic??????$\sigma\wedge$?????????????
??
??? ??? $\sigma$???? Burau?????????? 1??????
????????????????? ???? ?? $\rho$n????? 1??
????????? ??? ???????? ([1], Lemma 3.11.1) ???
$\rho_{n}$? 1??????? 1? $n-1$ ??????? $\rho\parallel$ -1)????????
?(??? ????? $n-1$ ????????????????????
????)
$\rho_{n}=1\oplus\rho_{n}^{(n-1)}$






???? Burau ???? ?????? $\rho$n(n-1)????? ??? $\sigma\hat{}$???
? Alexander ???????????????????
(???? Birman ?????? [l],Theorem 3.11?????? )
?? 4 $\cdot$4(Burau, Birman) $\sigma_{n}\in B_{n}$? full cyclic??????
$\det(I_{n-1}-\rho_{n}^{(n-1)}(\sigma))=(1+q+\cdots+q^{n-1})\cdot\triangle_{\hat{\sigma}}(q)$
???? ??? $\triangle_{\hat{\sigma}}(q)$ ???? $\sigma\wedge$???? Alexander ???????
?????? Burau ??????????? ???????????
??????????
?? 4.5 $\sigma_{n}\in B_{n}$? full cyclic??????
${\rm Res}_{s=1} \zeta_{\sigma}^{Burau}(s)=-\frac{1}{[n]_{q}}\cdot\{\triangle_{\hat{\sigma}}(q)\}^{-1}$
???? $[n]_{q}$ ? $q$ ??
$[n]_{q}:= \frac{1-q^{n}}{1-q}$
????
?????? ?????????? Alexander ????? ?????
??????????????????? ???? ?? $qarrow 1$ ????
?????????? (?? 2.2) ??????? Alexander?????
$q=1$ ???????? 1???????? ([4], ?? 6.3.1) ?????
????????
????
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